The main objective of this study was to evaluate the process of parameters such as mean temperature; total precipitation on phenology and phenological stages of apple golden type in Razavi Khorasan. For this reason, long-term data of absolute minimum daily temperature, precipitation, humidity, as well as Digital Elevation Model (DEM) was used. After collecting data on phenology and Growing Degree Days (GDD) for golden apple, to pass each phenological stage at different growth stages, the start and end dates, phenological stages of the locations were identified. Then, regression equations with variable longitude, latitude and altitude on SPSS software at level of 50% and 95%, respectively were used, and finally phenological stages and spatial distribution maps of temperature and precipitation variables based on these equations were drawn in ARC GIS software. The analysis of the phenological stages showed that Torbate Heydarieh station has a decreasing trend which is significant at 1% in all stages of phenology and Ghoochan station does not show any significant increase or decrease trend at all stages of phenology.
Introduction
Identifying any environment and efficient use of that needs studies in different fields. In environmental studies, in order to access to a confident model, the subject of systematic approach should be pursued. The possible environmental powers are not distributed equally in all places and each country has different capabilities due to weather conditions for farming and other activities [1] . Efficiency of agricultural production largely is associated with climatic conditions. Today, the biggest problem in agricultural meteorology, the effect of climatic factors on products and the plants growth completely depends on the factors that create an environment [2] . Apple is one of the fruits that mankind has known and used from the prehistoric time and the start of cultivation. Apple is from the family of Rosacea and malus genus and has different varieties [3] . Cultivating the apple for the first time was done in Iran, Greece, and Rome. Now Iran has 1.40 of the total production of the world and 1.11 of the production in Asia, and the provinces of West Azerbaijan, Khorasan and Tehran have had the highest area under cultivation [4] . Apples are among the pome fruit in fruit classification. Apple trees tolerate the high temperature range of TPU and only in areas with winter temperatures reaching −40˚C or regions due to the warm air, cold air needed to break down the winter dormancy (1000 to 1600 hours below 7˚C), which is not provided, in such regions, the cultivations are not cost-effective. The proper temperature for germination in the field is about 18 to 22 degrees Celsius. Apple is harvested in an average of about 155 to 160 days after flowering conducted in fruit. Harvest season is different depending on the variety cultivated. The maximum fruiting and fruitfulness usually occur between the ages of 10 to 20 years old, and after leaving will decline gradually. Apple tree phenological development process consists of several stages that each stage is followed by next stage [5] . On one hand, the limited resources, increasing population and consequently the country require increasing food demands first, to understand existing resources correctly and, secondly, to make best use of our limited resources. Climate change is one of these natural endowments that almost are unchangeable and so success in agriculture requires the selection and planting of species which have the highest correlation to local weather conditions [5] . The first investigation regarding to agricultural climatology in Iran was carried out by Iranian Meteorological Organization in collaboration with Quanta Company in 1975 [5] ; this was as a major research plan which conducted on 15 important field products. Ehtemam [6] modified apple trees and had studied the effect of climate. Taghi Bakhshi has studied the effect of climate in raising and producing apple in Damavand. The main objective of this study is to investigate the effect of parameters of mean temperature, the total precipitations in process of phenology of apple golden type in Razavi Khorasan Province.
Material and Methods

The Studied Area
The studied area is about 146,954 Km 2 consist of Razavi Khorasan, Northern
Khorasan, is located in the geographical range, between the latitude of 30˚N to 38˚N and longitude of 55˚E to 61˚E from Greenwich Meridian (Figure 1 ). process is activated at a certain temperature threshold, i.e. the threshold for melting snow is zero degrees Celsius and the threshold for apples growth is 7 degrees Celsius. So to estimate the degree-days for different periods of cultivation is one of the essential tasks. Since the beginning of active growth apple time begins the daily average temperature of 7 degrees Celsius exceeds the threshold value, so in this study to calculate the GDD, The base temperature of 7˚C was included. GDD calculation formula is as follows:
where, GDD is Growing Degree Days max T min T are the maximum and minimum daily temperatures. T b the base temperature is 7 degrees centigrade, a and b are the start and finish the phenology process [7] .
Mann Kendall Test
Presence or absence of trend, time series analysis and proposed climate change are divided in two categories: parametric and nonparametric methods. Parametric methods are mainly based on the regression equation on time series data.
Nonparametric methods of application compared to parametric methods are extensive and impressive. For a series that is not fitted on them and skewed distribution of specialty or high elongation using non-parametric methods are more appropriate. One of the most widely used non-parametric is Mann-Kendall test methods are used for time series trend analysis [8] . This conventional technique widely used in the analysis process Hydrological and Meteorological Series. The strengths of this approach may be appropriate to use it to locate the statistical distribution of certain series which do not follow-up the point. Minimal influences of this method of limit values that are seen in some time series are as well as other advantages of this approach [9] [10] [11] [12] . The null hypothesis of this test implies randomness and lack of trends in data series. Assuming acceptance of a (reject the null hypothesis) is evidence of trends in data series. This test is calculated in two ways. 1) Test of statistic (T) Mann-Kendall.
2) Test of chart Mann-Kendall. The calculation of the difference between each observation with each other and function symbols and parameter extraction the s parameter actions as follows:
where n is the number of observation, and
x respectively are the j-th and i-th members of the series, the sign function is calculate as follows:
For independent random variables with uniform distribution and without group (Two or more data with the same numerical values in the series are ordered to follow). The mean and variance(s) are as follows:
where n is the number of observations data, if there is duplicate data observations, the variance are calculated as follows:
So that q is the number of repeated groups. For example, if in a given series,
only two values are equal we will have a nut with the resistant of 2(t p−1 ).
If a data series is more than ten, s will follow a normal distribution and standard statistical criteria (z) will be as follows:
This test is a two-way, if This information is measured at the agriculture weather station of Golmakan.
This is based on the main stages of BBCH scale ( Table 1) . As can be seen phenological stages are; first stage (bud formation), the second stage (bud break), the third stage (flowering), the fourth stage (the fruit) and the fifth stage (ripening).
After collecting data on phenology and growing degree days required passing each phenological stage of Golden apple variety at different growth stages, start and ending dates of phenological stages of the stations were identified. Then, regression equations with variables of longitude, latitude and altitude with the probability of 95% were calculated in SPSS software, and finally the map of spatial distribution at different stages based on these equations were drawn in Arc GIS software and spatial distribution of the mean temperature and total precipitation maps were drawn. Analysis of the phenological stages, mean temperature and total precipitation were evaluated by Mann-Kendall test in Table 1 .
Results and Discussion
Given that one of the major limiting factors for raising the apple is not meeting the required GDD in a few cases from the stations, the needed growing degree days were used to identify the areas that were suitable and unsuitable for apple cultivation,. Therefore, after determining the required growing degree days for the period of 25 years in 12 synoptic stations in the study area, linear regression method based on digital elevation model (DEM) was used to generalize the results to a wide study area. The relationship between GDD with altitude, latitude is shown in Equation (7):
In the above equation Y represents a growing degree days, lat represents the Figure 3 , Figure 2 . The map of growing degree days at 50% probability. Figure 3 . The map of planted area with 50% probability.
Shows the cultivation areas in regardless of stations that are not covered by required growing degree days. The relationship between the starting date of phenological stages with latitude, longitude and altitude at 95% is shown in Table 2 . Table 3 shows the studies of phenological stages of apple with Mann-Kendall.
As it is indicate Torbate Heydarieh at all stages of phenology has a significant decreasing trend at 1% of confidence level. Ghoochan station at all stages of phenology does not show any significant increase or decrease. The first step in Sabzevar station has the significant decrease in the level of 5% and the second phase has a decreasing trend significant at 1% of confidence level. The negative trend means that the earlier period of renewed growth over the previous year occurred sooner and has gone backward. Table 4 shows the results of the studies of mean temperature in the relative stages of apple phenology with Mann-Kendall test. As it is shows in all stations except Sabzevar and Ghoochan, stages of fruit growth to ripening have a significantly decreasing trend at 1%. The negative trend means that period of renewed growth over has occurred earlier than the previous year and has moved backwards. Table 5 . Shows study of the trend in total precipitation in phenological stages of apple with Mann-Kendall test. 
Conclusion
The results of this study show that GDD in the uplands is less than the amount needed to ripen apples and therefore excluded from the scope of firm's cultivation. Studying the maps of phenological stages shows that southern and southwestern regions in terms of supply of growing degree days are very suitable for apple cultivation areas and the period of growing apples is from germination to fruit ripening period from 13 March to 3 September in these areas. But in central and northern part due to the higher altitude and lower temperatures, the phenological stage begins later than the southern regions. In combination with the results of this study, it can identify favorable areas for apples in the studied area and based on that, the date of cultivation and the amount of production can be progressed. 
